Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.038; wR factor = 0.103; data-to-parameter ratio = 7.7.
The title compound, C 29 H 44 O 2 , was formed by treatment of 11-oxooleanolic acid under strong alkaline conditions. The absolute structure of the chiral molecules could not be determined reliably from the diffraction data, but is known from other triterpenes. The asymmetric unit consists of two molecules, 1 and 2. In both molecules, rings A and B show chair conformations. The other rings show mixed forms between envelope and half-chair conformations with atoms in positions 8, 15 and 21 forming the flaps in rings C, D and E, respectively. Rings D and E of molecule 2 are disordered over two orientations, with occupancies of 0.557 (4) and 0.443 (4), which differ in the direction of the flap in ring E. In the crystal, molecules 1, as well as the molecules 2, are linked by O-HÁ Á ÁO hydrogen bonds, forming chains parallel to the b axis.
Related literature
For the synthesis of 11-oxo oleanolic acid, see: Ruzicka et al. (1938) Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.103 S = 1.04 5293 reflections 685 parameters 31 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.22 e Å À3 Á min = À0.18 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
Treatment of 11-oxo-oleanolic acid with potassium hydroxide in diethylene glycol at higher temperatures yielded the decarboxylation product 3β-hydroxy-28-norolea-12,17-dien-11-one under formation of a conjugated double bond system.
This neutral compound crystallized from hexane in form of prisms. The asymmetric unit consists of two molecules 1 and 2 ( Fig. 1) . Rings D and E of molecule 2 are disordered over two orientations (Fig. 3 ). The molecules 1 as well as the molecules 2 are interconnected by hydrogen bonds to form chains parallel to the monoclinic b axis (Table 1) .
Experimental
Potassium hydroxide (200 mg, 3.56 mmol) was added to 1.4 ml of diethylene glycol and stirred at 100°C. To the brown solution, 11-oxooleanolic acid (480 mg, 1.02 mmol) was added and heated up to 220°C. The reaction mixture was stirred under reflux for 4 h at this temperature. After cooling to room temperature, the reaction mixture was brought to pH = 1 (pH-paper) by addition of water and concentrated HCl. The precipitate was filtered by suction and washed with water. It was dissolved in chloroform and extracted twice with sodium hydroxide solution (2 N) and the organic phase was washed with water, dried over calcium chloride, filtered off and evaporated in vacuo. The residue was purified by use of CC over silica using ether as eluent. The product was recrystallized from hexane to give 180 mg (42%) of pale yellow prisms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x (14) 0.9397 (2) 0.0220 (5) (13) 0.0043 (9) 0.0043 (9) 0.0041 (10) C7 0.0134 (10) 0.0218 (11) 0.0355 (14) 0.0013 (9) 0.0079 (9) 0.0013 (10) C8 0.0093 (9) 0.0196 (11) 0.0275 (12) −0.0006 (8) −0.0004 (9) −0.0018 (9) C9 0.0128 (10) 0.0169 (10) 0.0202 (11) 0.0005 (8) 0.0011 (8) −0.0012 (8) C10
0.0143 (10) 0.0188 (10) 0.0199 (11) 0.0015 (8) 0.0032 (8) 0.0011 (9) C11 0.0160 (10) 0.0206 (11) 0.0240 (11) 0.0010 (9) 0.0032 (9) −0.0016 (9) O11 0.0253 (8) 0.0237 (8) 0.0396 (10) 0.0047 (7) 0.0159 (8) 0.0006 (8) C12 0.0195 (10) 0.0174 (11) 0.0247 (12) 0.0038 (9) 0.0034 (9) −0.0018 (9) C13 0.0146 (10) 0.0182 (11) 0.0220 (11) −0.0013 (9) −0.0028 (8) −0.0017 (9) C14 0.0128 (10) 0.0187 (10) 0.0268 (12) −0.0003 (9) 0.0026 (9) −0.0039 (9) C15 0.0140 (10) 0.0244 (12) 0.0374 (14) −0.0017 (9) 0.0032 (10) 0.0043 (11) C16 0.0188 (11) 0.0237 (12) 0.0418 (15) −0.0028 (10) 0.0055 (10) 0.0049 (11) C17 0.0222 (12) 0.0209 (11) 0.0352 (14) −0.0024 (10) 0.0025 (10) 0.0011 (10) C18 0.0190 (11) 0.0176 (11) 0.0258 (12) −0.0023 (9) −0.0017 (9) −0.0021 (9) C19 0.0226 (11) 0.0186 (11) 0.0295 (13) −0.0001 (9) 0.0007 (10) −0.0021 (10) C20 0.0239 (12) 0.0182 (11) 0.0395 (15) −0.0006 (10) −0.0051 (11) −0.0029 (10) 
